sight it would appear that the examination of this material would at once afford valuable information concerning the precise aetiology of the disease, and without such knowledge treatment is necessarily unscientific. Many observers have applied themselves to the study of pyorrhoea alveolaris (and their work will be found summarized in an Erasmus Wilson lecture delivered before the Royal College of Surgeons early in 1907 by Goadby1), but the results obtained have been far from commensurate with the labour expended. The reason is not far to seek. The pus obtained from the sockets of the affected teeth in all these cases is teeming with representatives of an almost incredible number of different species of bacteria ; and, further, so imperfect are our methods, even in the present year of grace, that it is impossible to persuade a tithe of these different species to propagate themselves upon nutrient media under the artificial conditions of the laboratory. Other species, again, grow within the culture tubes for two or three generations, but, being unable to adapt themselves to a saprophytic existence, die out before any detailed study of their biological characters can be completed. Some of the various microorganisms present in the pus, however, belong to well-recognized types of pathogenetic and pyogenetic bacteria; others, again, are hardy saprophytes derived from food and air; these can be readily induced to grow upon laboratory media, and can be easily identified; but bacteria belonging to these classes form only a small proportion of the inhabitants of pyorrhoeal pus, and we find that the majority of those investigators who have studied the disease have hesitated to commit themselves, and have referred to the bacteria isolated as "short, thick bacilli," "staphylococci forming yellow colonies," &c., so that it is difficult for their successors to correlate the observed facts.
Simms,2 working at the subject in my laboratory some four years ago, confined himself to the study of ten cases of pyorrhoea, and from them isolated Staphylococcus albus and aureus, Streptococcus brevis and longus, Bacillus maximus buccalis, and Bacillus fusiformis, in addition to four other types of staphylococci and four more types of bacilli which did not conform with any degree of exactitude to any, at that time, recognized organisms. In these ten cases Staphylococcus aureus occurred twice, Staphylococcus albus once, Streptococcus pyogenes "Pyorrhoea Alveolaris," Lancet, 1907, i, p. 633. 2 "Observations on the Bacteriology of Pyorrhena Alveolaris," Trans. Odont. Soc. Gt. Brit., 1907, xxxix, p. 164 . " Pyorrhoea Alveolaris: its Bacteriology in Relation to Treatment," Trans. Manch. Odont. Soc., 1908. longus once, and a coccus closely resembling the Micrococcus catarrhalis ten times. In addition Streptococcus brevis, Spirilla and Bacillus fusiformis occurred in every case. Goadby, two years ago, in the lecture above referred to, records his observations in ninety cases of pyorrhoea. He was unable to determine that any one micro-organism occurred with sufficient regularity and constancy to warrant the opinion that it was casually associated with the disease, and he apparently inclined to the opinion that the pus formation indicated an infection with pyogenetic bacteria, secondary to an infection by some at present unidentified organism, and evidently regarded the stomatitis and gingivitis of early life as corresponding to the primary infection, which in the adult comes under observation only in its later stages, and when a secondary pyogenic infection is well established. He mentions having isolated Staphylococcus aureus and albus, together with representatives of groups whose members, while closely conforming to these wellknown species, vary from them in some minor characteristics; he mentions also a group of Gram-negative cocci whose cultural reactions do not conform exactly to any recognized type. He further states that of the streptococci he had isolated, two were probably related to the so-called Streptococcus faecalis, but that all were of the "brevis" type. He also isolated numerous bacilli, but mentions by name only Bacillus fusiformis, grouping the remainder under such characters as lactose fermenters, diphtheroid bacilli, and so on, and detailing their chief cultural characters; but attempting no further identification. Indeed, no further identification is possible without confusing the ultimate issue by labelling as distinct types organisms which, in the near future, will prove to be merely varieties of other and better-known species; for at the present moment our knowledge of the effect of environment upon the biochemical characters of bacteria is in an extremely nebulous condition, and there is no doubt that some, at any rate, of the organisms recorded in recent years as occurring in the mouth only are merely familiar saprophytes, hiding their typical characters under more or less unimportant and transient attributes-attributes which have been called into prominence by the peculiar environmental conditions under which they maintain the struggle for existence.
Again, last year, Goadby1 recorded two further cases in which he regarded Staphylococcus aureus and Staphylococcus albus respectively ' Brit. Med. Journ., 1908, ii, p. 477. as the infecting organisms. Many of the bacteria isolated by Simms and Goadby were pathogenic for such laboratory animals as the rabbit, guinea-pig, and mouse, but attempts to reproduce the disease in the form it assumes in man have hitherto failed. The toxaemic symptoms have, it is true, been reproduced by Goadby as a result of the inoculation of the pus obtained from pyorrhcea cases into guinea-pigs; but pure cultures of isolated bacteria have failed to produce similar results.
Hence it will be seen that no one or inore organisms hitherto detected in ,the pus can be regarded as "specific," when judged by the classical criteria of Koch as promulgated towards the end of the last century. We may remind you that these criteria are:
(1) That the organism shall constantly be present in the lesions of the disease under investigation.
(2) That the organism shall be capable of isolation and cultivation outside the animal tissues.
(3) That such cultivations, when injected into suitable animals, shall be capable of reproducing the original disease.
(4) That the organism shall be again recoverable from the lesions of the artificially induced disease.
Nowadays, however, the results of Sir Almroth Wright's striking researches into immunity have provided us with further means for determining whether or no any given organism plays an active role in the pathological condition with which it is associated. Sir Almroth Wright, I may remind you, has demonstrated the presence in the bloodserum of bacterial antibodies which he has named opsonins. The function of opsonin is to so alter the bacteria invading the tissue that they are readily ingested by the leucocytes attracted to the site of infection. We do not propose to discuss the various opinions regarding the nature and the source of this substance. Suffice it to say that although perhaps it is not possible to measure the amount of opsonin present in an individual's serum with mathematical exactitude, measurements can be obtained which enable us to compare the bacteriotropic power of the patient's blood from time to time. These measurements, opsonic indices as they are termed, are expressed in percentages of unity, and in the normal individual variations from unity are found to occur in the amount of opsonin for any given organism between the extremes of about 08 and 1P2, an index below or above these extremes being held to indicate infection with the organism in question.
This forms one of the means at our disposal. Another is afforded by the result of treatment. Having determined, from the laboratory point of view, that the patient is infected with a given organism, an attempt is made to immunize the individual by injecting killed cultures of that organism into the patient in such a manner as to increase the amount of available antibody. If the organism employed in the injections is actually the one responsible for the pathological condition, an excess of opsonin will be elaborated and will lead to an improvement in the clinical condition of the patient. Such improvement following the inoculation of suitable vaccine is the second of the means that Wright's work has placed at our disposal.
Goadby applied the first of these two tests to the micro-organisms he isolated from thirty-six of his cases of pyorrhoea, and was able to satisfy himself that micrococci of various groups were the responsible organisms for the various cases; next by the administration of vaccines prepared sometimes from one organism, sometimes from a mixture of several bacteria, he was able to so stimulate the production of antibodies as to induce a return of the diseased mouth to a normal condition in a large number of his patients. Now, during the progress of the investigations carried out by Simms, our attention was drawn to the fact that in the specimens of pus derived from different patients, or from the same patient at different times, the organisms constantly present were the cocci, spirilla, and fusiform bacilli, and of these only the cocci consistently appeared in the cultivations established from the pus. Again, of those cocci which could be isolated, four species could be readily identified-viz., Streptococcus brevis, Streptococcus pyogenes longus, Streptococcus lanceolatus, one which was regarded as Micrococcus catarrhalis, Staphylococcus aureus, and Staphylococcus albus. The first of these was present in every culture, but as the work of Washbourn' and Goadby-communicated to the Odontological Society in 1896-had already conclusively proved this streptococcus to be a harmless saprophyte, we considered that it could at once be disregarded; the five remaining cocci are all well-known pathogenic microbes possessing marked pyogenetic properties, and it seemed possible, if not probable, that one or more of them were responsible for the suppuration, and that the other forms of bacteria, often weird and artistic in shape and contour, probably led a saprophytic existence in the pus and merely served as will-o'-the-wisps to entice observers from the real track into intricate and confusing side paths which end in a morass of confusion. And we may at once define our "' Some points in connexion with the Bacteria of the MIouth," Trans. Odont. Soc., 1896. attitude by saying that we do not regard pyorrhoea as a specific disease in the sense that it is due to infection by one particular and specific microorganism. On the contrary, we regard the condition as a suppuration due to one or other-or more than one-of the ordinary pyogenetic bacteria, chiefly pyogenetic micrococci, which owes its peculiar characters and prolonged course simply and solely to the accident of its anatomical position. Our observations all point to the sapraemic and toxaemic symptoms (which, after all, are the ordinary symptoms associated with prolonged suppuration wherever situated) being due to the absorption of septic material from the alimentary tract-i.e., due to the constant swallowing of small quantities of foetid pus.
Until recently we were unable to go into the matter more fully, but as soon as the vaccine out-patient department at Guy's had been established and properly organized, at the request of our colleagues in the dental department we devoted some attention to the subject, with the result that the present series of cases gradually accumulated. In this series any bacilli observed in the pus were totally disregarded-even when, as sometimes happened, they appeared also in the culture tubes-and our attention has been restricted solely to the micrococci that developed upon the nutrient media which had been sown with the pus from toothsockets; and this line of investigation has, we are inclined to believe, been attended with a larger measure of success when applied to the treatment of the disease than can be accounted for by mere coincidence. Before, however, proceeding to discuss the bacteriology of the cases which form the basis of the present communication, a few words are necessary with regard to the methods employed.
Collection of Pus.-In collecting the pus the patient was instructed to grasp the lip opposite the affected teeth with the forefinger and thumb of each hand and draw it away from the gums; in some cases a small roll of absorbent wool was packed into the sulcus between the alveolus and the lip. The gum margin was next wiped with a sterile swab of cotton wool mounted on the end of a stick, and the gum itself dried with a second sterile swab. Then with another swab firm pressure was made on the gum over the root of the tooth. The first drop or two of pus that exuded was mopped up with a third sterile swab and the pressure continued, and the pus that next exuded was collected on still another sterile swab, or by means of a stout platinum needle. This pus was employed for the purpose of making coverslip films. Finally, more pus was expressed in a similar way and used to inoculate tubes of nutrient media.
Microscopical Examination of Pus.-At first McConkey's capsule stain was used to stain the films of pus after preliminary drying and fixation by heat. In the later work this stain was discarded, and preference given to Leishman's modification of Romanowsky's stain, thus dispensing with the fixation of heat, as fixation is affected by the nmethyl-alcohol in which the stain is dissolved. As, however, the film is frequently stained rather faintly, we are in the habit of further treating the film with a 01 per cent. aqueous solution of methylene blue. This has the effect of intensifying the blue stain already taken up by the bacteria without altering the magenta colour of the cell nuclei, or the red colour of the blood-disks. A second film was always stained by Gram's method. The microscopical examination of these films was, of course, carried out with a -in. immersion lens. The appearances presented by pyorrhceal pus from the various cases were very similar. In addition to the pus cells, if, as so frequently happens, there had been oozing of blood from the gums during the pressure, a number of red blood-cells and leucocytes were seen. Of these latter, eosinophile cells certainly predominated. The bacteria present could be roughly divided into bacilli and cocci. Of the bacilli, Bacillus fusiformis (presenting many variations in size and shape) was constantly present, also numerous spiral rods, varying in thickness and in the intensity of their staining, and numerous other filamentous forms, together, usually, with some type of Bacillus xerosis. Many other varieties of bacilli were also present, varying widely in shape and size. Numerous micrococci were also seen varying in size and arrangement as well as in intensity of staining, usually including staphylococci, streptococci, diplococci, and tetrads. The films stained by " Gram " assisted in differentiating these micrococci, as some of the staphylococci, diplococci, and tetrads retained the stain in this method, while others did not. The streptococci invariably stained by Gram's method.
Cultivations.-The medium we have selected for the preliminary cultivation of these organisms has almost always been blood agar; that is, standardized nutrient agar to which sterile citrated blood-human or rabbit-has been added whilst the medium was in a fluid condition. The agar was then allowed to set with the tube at a slight angle from the horizontal, so as to get a long sloped surface. By inoculating several tubes in series it was often possible to obtain pure cultures of various organisms from the later tubes of each series. Whenever it was necessary to plate out the organisms in order to isolate them, one or more of three media were employed-standardized agar, nutrose litmus agar, or blood agar.
IDENTIFICATION OF THE RESPONSIBLE ORGANS.
After isolation in pure growth of the various micrococci present in the original culture, the patient's blood has been tested against each of the micrococci in turn, in order to determine the amount of opsonin present for each. That organism, or organisms, to which the index has been particularly low-say 05 or lower-or particularly high-say 13 or higher-we have regarded as responsible for the infection. While the opsonic estimations were being carried out the organisms themselves were being subcultivated and identified, and so, as soon as the organism we had determined upon as the result of the blood-test had been identified as corresponding to one or other of our " stock" laboratory cultures, the index of the patient's blood was tested against this stock-" known " organism. If concordant results were obtained the preparation of a vaccine for the treatment of the patient was proceeded with. This is the procedure we have followed in determining the responsible organism in the series of cases we are now discussing, and the results may be tabulated thus: Whilst dealing with methods, the procedure adopted in the preparation of the vaccines which were subsequently used in so many of the cases may be mentioned. The culture intended for the preparation of a vaccine was always made upon nutrient agar (except in the case of the pneumococcus, which was, of course, invariably planted upon blood agar) and incubated for twenty-four hours at 370 C. After examination of the growth to determine its purity, it was emulsified in the tube in which it was originally grown with some 5 c.c. of 01 per cent. saline solution. It was then transferred to a sterile test-tube, already provided with sterile glass beads, and placed in an electrical shaker for ten minutes. The enumeration of the organisms present in the emulsion was carried out by means of Wright's method, in which equal volumes of the emulsion and normal human blood are mixed, spreadas a blood film, stained, and the ratio between red cells and bacteria worked out. The emulsion was then killed by exposure to a suitable temperature in a water bath and a portion of it diluted with 0 25 per cent. tricresol solution until each cubic centimetre contained 100 millions of bacteria. Further dilutions were then made and separate doses corresponding to 5, 10, 50, or 100 million, &c., were put up, each in a small sterile glass bulb and sealed ready for use.
SELECTION OF CASES FOR OBSERVATION.
Of our series of thirty-three cases of pyorrhoea alveolaris bacteriologically examined, twenty-six have been systematically treated by the administration of suitable vaccines; two, by failure to attend, may be said to have refused treatment; whilst five have only come under observation during the past four weeks. Here we must point out that these cases have not constituted random samplings from those attending the out-patient department of our hospital, nor are they consecutive cases, but every one of these cases has been specially selected with reference to one or more of the following points: (a) Acuteness and intensity of the suppurative process; (b) extent of the disease and number of teeth involved; (c) intractable character of the disease and resistance to all ordinary methods of treatment.
The few cases seen in private may also be regarded as having been specially selected under one or both of the headings b and c, for treatment has been undertaken only at the request of the medical man in charge and with the permission of the dental surgeon, as a last hope, and. when it has appeared that most of the teeth would have to be sacrificed.
Disregarding the two untreated cases, the five cases in which treatment has been followed for less than one month (although in three of these improvement is already marked), and also the case that died just after treatment was instituted, we have two cases which were diagnosed in the laboratory as due to Micrococcus pyogenes aureus; six to Micrococcus catarrhalis; six to Streptococcus pyogenes longus; and three to Streptococcus lanceolatus pneumoniwe. Eight other cases were regarded as due to double infection with Micrococcus catarrhalis and Streptococcus pyogenes longus. The accuracy of the inferences we have drawn from the results of our laboratory experiments has, we consider, been amply confirmed by the results of the treatment; for the treatment in each of these cases has been planned and carried out in accordance with the laboratory findings.
TREATMENT.
This was, primarily, by means of vaccines. As a preliminary the mouth was mechanically cleansed-a procedure which frequently extended over two sittings-the teeth were scaled, and the pockets washed out with an antiseptic, such as formaldehyde 10 per cent., peroxide of hydrogen, tincture of iodine, copper sulphate, &c. These necessary measures occupied the interval between taking the cultivations and the first injection of vaccine.
An interesting point in connexion with the cleanliness of the mouth is that no fewer than five of these twenty-five patients were members of the Jewish race (four females and one male); the exposed surfaces of the teeth in each instance were in excellent condition and were remarkably free from tartar, so that the amount of scaling to be done was quite trivial, yet in each case the infection was extensive and severe.
When vaccine treatment had been commenced a mouth wash was prescribed, either of formaldehyde 02 per cent., or peroxide of hydrogen 5-10 vols. This was given rather with the idea of directing attention to the condition of the mouth, and to impress upon the patient the desirability of washing away the excess of pus; for, needless to remark, no bactericidal action of any great value is to be expected from such feeble antiseptics during the limited period they would remain in contact with the infected gums. In addition to these measures and attention to the general health, vaccines prepared from the organism actually obtained from the pus in each case-that is to say, " autogenous vaccines "-were systematically administered by subcutaneous injection into the abdominal parietes; the size of the dose, and the intervals between the doses being controlled, in the earlier cases, by the movements of the index, which represented the patient's resistance to the organism employed in the vaccine; and in the later cases by direct clinical observation of the affected tissues. Rapid improvement was noted in mnost of the cases; some, however, were distinctly more resistant to treatment. The general impression we have derived from our observations is that the success of the treatment is influenced by the etiological factorin other words, the responsible bacterium-in each case. Pyorrheea due to Micrococcus Odontological Section pyogenes aureus yields most readily to treatment; next, that due to the pneumococcus; then comes that due to Streptococcus pyogenes longus. More troublesome is the pyorrhcea due to Micrococcus catarrhalis, and most intractable of all that due to a double infection with Micrococcus catarrhalis and Streptococcus longus.
Manv of our cases we record as " cured," and it will perhaps be well if we state precisely what we wish to convey by the use of this term. Patients with pyorrhcea alveolaris well advanced when they first come under observation usually volunteer the information that the mouth feels uncomfortable because mastication is positively painful, owing to the fact that the teeth are loose. Many, in addition, complain of general ill-health, and in particular of arthritic (rheumatic) pains. Examination shows further the presence of pus in the tooth-sockets, absorption of the alveolus, and recession of the gums. The reverse of all these symptoms and signs-except the two last-we hold to constitute cure; that is to say, if the affected teeth are firm so that mastication is painless and the mouth comfortable, no pus can be expressed from the sockets, the pains and other symptoms of ill-health have disappeared, and the patient feels "quite well," then we are satisfied that the patient is cured. The recession of the gums, if at all marked, is associated with loss of bone-a condition which no amount of treatment of any kind is able to remedy. The clinical details of some typical cases may be summarized as follows:-(I) RESPONSIBLE ORGANISM-MICROCOCCUS PYOGENES AUREUS.
(1) A. B., female, aged 23. April, 1908 , to June, 1908 All teeth loose; mouth to be cleared for complete upper and lower dentures. Complains of rheumatism past three or four years, and indigestion. Five doses ranging from 50 millions to 100 millions of appropriate cocci injected at average interval of fourteen days; duration of treatment, seventy days; cure extends over seventeen months. Present condition: No pus; gums healthy, two central upper incisors extracted; no rheumatism, digestion perfect.
(2) E. M., male, aged 37. September, 1908 , to November, 1908 All teeth loose; all four canines and two lower central incisors extracted, remainder as far outwards as the upper and lower molars to follow; nine doses of from 50 millions to 250 millions injected at average intervals of seven days; duration of treatment, seventy days; went to Africa, last heard of " quite well "; threatened teeth still retained; duration of cure, nine months (probably twelve months). (3) E. W., female, aged 39. July, 1908 , to December, 1908 : Teeth gradually getting loose since 1906; gums swollen, spongy, and of. dark colour, pus oozed from socket of almost every tooth, brown rings of hard tartar at necks of teeth and softer tartar over crowns; twelve loose teeth extracted before vaccine treatment commenced. General symptoms: Headache and general lassitude, pain in knee-joints. November 10, 1909: General health much improved, headaches gone; there is no pyorrhcea, the gums are healthy, teeth quite firm, but need scaling.
(4) R. C., male, aged 52: Many teeth loose, considerable amount of pus, patient seriously ill (? malignant growth); two doses (5 millions and 10 millions) at interval of six days; died a week or so after second injection; no postmortem permitted.
(5) B. C., female, aged 45. May, 1908 , to July, 1908 Mouth very foul, all teeth loose, profuse suppuration, rheumatism; six doses (10 millions to 100 millions) injected at intervals of nine days; duration of treatment two months, duration of cure sixteen months. Present condition: No pus, gums healthy, no rheumatism.
(6) L. C., male, aged 19. March, 1909 , to May, 1909 Many teeth loose, considerable pus, arthritic pains; twelve doses (5 millions to 50 millions) at six-day intervals; duration of treatment eighty days, duration of cure six months. Present condition: Mouth normal, no teeth lost.
(III) RESPONSIBLE MICRO-ORGANISM MICROCOCCUS CATARRHALIS.
(7) R. M., male, aged 39, checker at Smithfield Market. February, 1908 , to May, 1908 : Teeth loose for several months, mastication difficult, gums a deep purplish colour, bled readily on pressure, and pus oozed from most of the sockets, occasional gastro-enteritis, and pain in shoulder-joint for several years; discharged cured. November 10, 1909: The gums generally are not unhealthy, but a little pus can be obtained on pressure around +K; the arthritic pains have disappeared, and he can masticate without discomfort.
(8) J. C., male, aged 44, carpenter's labourer. March, 1908 , to May, 1908 : Pain, looseness of teeth, inability to masticate food; gum and alveolus had receded from nearly all teeth, and pus obtained on pressure at gum margin; black rings of tartar beneath gingival margin. Discharged cured.
(10) W. S., male, aged 43, butcher. May, 1908 , to July, 1908 : Teeth loose and painful for several months, latterly great difficulty in masticating food'; gums red, swollen, and painful to pressure, pus could be expressed from all teeth in front of the second premolars; all the incisors were quite loose.
Discharged cured. November, 1909: The upper and lower incisors a little loose, but there is no pus nor tenderness, and power of mastication is quite good; no teeth were extracted.
(IV) RESPONSIBLE MICRO-ORGANISM-STREPTOCOCCUS PYOGENES LONGUS.
(16) R. G. L., male, aged 60, painter. February, 1908 : Trouble commenced in May, 1906 ; pus obtained from socket of every tooth, gums turgid and purplish, tartar; arthritic pains for several years and mental depression. Nine hopelessly loose teeth extracted. November, 1909: Gums and teeth in mandible quite firm and healthy, 5.4,3 are loose, but there is no sign of pus. Feels better than for several years past, and there is no arthritic pain.
(19) S. J., female, aged 35, married. November, 1908 , to January, 1909 aching pain and swelling of jaws, gums loose and spongy, several hypersemic patches about mouth; every tooth affected, pus oozed from sockets, breath foul; all lower teeth except the second premolars extracted ten months before commencing vaccine treatment ; headaches, fatigue, and lassitude. November, 1909: Lower denture worn and mastication restored, pyorrheea cured, general condition improved. (24) M. M., male, aged 44, clerk. October, 1908 , to November, 1908 : Treated for pyorrhcea alveolaris by local methods, three or four roots extracted; the suppuration being still well marked, vaccine treatment advised. Mouth well cared for, practically no tartar; gums looked clean but antemic. A considerable quantity of pus could be squeezed from the sockets of 1,2,3 and a lesser amount from 7 4, 8 Flatulence, constipation, headaches, occasional joint pains. November, 1909: 1 1,2,3 quite firm and painless; there had been no return of the trouble.
(26) D. G., female, aged 24. September, 1908 , to February, 1909 : Looseness of upper front teeth commencing with 1 , which was extracted four years previously after mild attack of acute rheumatism; no improvement after six months' local treatment previously to September, 1908 . June, 1909 General health improved; no sign of pus round teeth, though they were still slightly loose.
(27) W. C. B., male, aged 27, clerk. July, 1908 , to April, 1909 : Teeth became suddenly tender on June 28, 1908, and in three days were so loose and painful that he could not eat; he sought advice, but, getting no relief, came to Guy's on July 8. On that day all his teeth were loose and pus flowed freely; gums thick, spongy and purplish, teeth coated with tartar; arthritic pains in both temporo-mandibular joints; skin a dusky pallor; temperature 100.40 F.
Local treatment commenced at once, but extraction of fifteen teeth deferred for two weeks until the vaccine had raised patient's resistance to general infection. September 25, 1908: Better in every way, though suppuration continued in front of right mandible; several pieces of bone had been removed; denture inserted to replace extracted teeth. November 9, 1909: Patient feels perfectly well, gums and remaining teeth quite healthy, arthritic pains gone.
(30) W. M. B., male, aged 35, surgeon. October, 1908 , to February, 1909 Acute pain, which started a few days previously in left upper wisdom and spread throughout upper and lower jaws; gums thick, turgid, and of a deep purple colour. November 9, 1909: Beads of pus can still be obtained by pressure around ; the rest of the mouth is quite clean and healthy.
The entire series of cases is shown in tabular form (see pp. 43-46). Now a word or two as to the permanence of this cure effected by the administra,tion of bacterial vaccines. All our cases that have been under treatment and have been discharged as cured have been requested to report themselves during the past fortnight, so that we might inquire into the present condition, but to our regret we have not been able personally to examine all of them. However, the result of our inquiries shows that " cure " has lasted in 7 from twelve to fifteen months, in 12 from nine to twelve months, and in 2 less than nine months; 4 were improved only. 
